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( MJmSs& To reduce the size and thickness of the title 
Conductor device while a mechanism which prevents the 
^™tion of external electrodes or fluctuat.on of the 
e eS«a« he machining time is secured by using the rear 
sect ons of inner leads connected to internal wmng as external 
electrodes at the time of directly mounung the sem.conductor 

CONSTITUTION: A semiconductor chip 1 is placed on the die 

bum^4.to "herwords, .he rear ofrhe elecrrically eormeered 
iLr leads 6 are used as Ihe electrical com.ect,ng secuons 8 of 

the thickness of the semiconductor device can also be reduced. 
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re** shows the word which can not be translated. 
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CLAIMS 


[Claim(s)] semiconductor device with which the rear- face 

section and m cUpptr at ihe lime of mounting a direct 

=ct« 

SSTtKTS ^SSSfSSWlS. section and rne aforementioned 
SSSSS^'' -in ma.eHa, otner lhan a Cosure 


resin. 


[Translation done.] 
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i6 n ot reeponeible for any 

TZ document has been translated by computer. So the transition may no, reflect the origin.. 
?S5 shows the word which can not be translated. 

Jita the drawings, any words are not translated. 


DETAlLEDDgCRIPT121i " 

p^ii^elcTi^ioVof the Invention] 

fftrial Apphca-on) This invention relates to the surface mount type semiconductor device by 
which the resin seal was carried out. 

[0002] -.t -_,.,r ^wtrirallvto the interior derivation lead 6 of direct by 

Description of the Pnor ^^^^^^Mty to the internal derivation lead 6 
the connection electrode called bump 4 a si [connect eie y i e _dfr«me ^ 

by the bonding wire 3 as a sermcon ^^.V^^ESng 42%nkkel^e alloy. J) as a 

electrode 8 are bent and formed in a £^«*S^ shown in . solderi ng paste 1 3 or 
[0003] And as shown to « A » tee e • lhe subslrate 12> 

the external denvat.on lead 7 and he external dMTOttS s ^ Qf ^ 

device, and the plan of drawing 1? tf, n is easy 10 piw . a cause an( j a S u lable 

M 7 ,o a .ordinal M j-J — "g. Or .he 
surface mount becomes impossible the time of the aoove rncnuun 

technical problem of it becoming impossible to flow electncally , 
[0005) Then, in order to cancel this technical problem, like ^.^^^.^.^JSi as 
ndica ed bv JP.3.3354.A shown in drawing 3 . m the external electrode 8. • is the : same : lieia 
lhe base of a sealing agent 5, and the configuration which drew ,„ parallel with the base » 
proposed. 

[Problem(s) to be Solved by the Invention] by the way. it miniaturizes and electronic W men ' 
thin-shape-izes in recent years - having - - the semiconductor dev.ee used I ,s a so 
required as achieving a miniaturization and thin shape-izat.on as much « poss.ble £™ « 
size of the semiconductor chip by which the size of a sealing agent ,s earned m the .n enor c tas£> 
•now. and the thin shape semiconductor device 1 .Omm or less has been put ,n pr act.ca use Iso for 
thickness However, in such small and the thin shape semiconductor device ^.A^SlI 
that a size, and about [ becoming large far from a semiconductor chip size | and I h.ckness I 
become thick occurred in a confieuration which is indicated by JP.3-3354.A shown in above 
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, ui. this invention maintains the mechanism in "lt.cn »> - 

menli onccl jaSLliaJJ t • ™ ™ ° me ofpro =c=s^ S is prevented - morcove, a 

'Six* «*» I' ,, atms a, offering .he resin-sca, surface mount rypc 

^rr^vi^Sf.-iconaoeroroevic., 


semiconductor 
[0007] 


szg$s£& - ■ * p- - ■* " me na ' surface 

[0008] .,. r «in seal surface mount tvpe semiconductor device of this 

Function] Therefore, since h c " lema , electrode, with the exterior of a 

nvention used as the dec incal . .nsiij a o • )ead e|eclricaHy connected w.than 

semiconductor dev.ee the rear race of w interna ^ u$jng , he |eadframc 

internal derivation lead by a semjc^ucior chip a bo g ^ ^ semjconductor device sma „ 
^^S- ^z^fTs^nductor chip. Moreover, thickness of a 
semiconductor device can be made thin. 

t 00091 r ,. „ .«in seal surface mount type semiconductor device of the example of 

[Example] Hereafter he resin-»ea» : u f »« ™°u of ihe , s( examp]e , s 

this invention is explained » full detail* ,h a dra» _.ng ^ ^ 2 Qf a 

shown in d^awingj First, d^^^^Xirically the internal derivation lead 6 with 
Jeadframe with a thickness of ^ d 0 a 3 r ^' fa C c O e ^ Zte external electrode 8 by the bonding w.re 
which a semiconductor chip 1 and a rear J^cs^ t as Drawing 1 B shows the 

3, and has structure which ^^^^^^ZJvaoi chip 1 and the internal 
example with which it is .made to connect electncany a ^ 
derivation lead 6 by the bump 4 s.m. y . Ahhough then e . S ^ $ frem 

&he creation method of the semiconduc^ 

using the cross section of d^vme2 and draBfigi . * e f^* x ^ on , ead 7cW7ts 
the 1st creation method. As shown in djriwingj A. h i^on S 6 Sih a die pad 2 by the 
electrically the semiconductor chip 1 and the in ternal den ^.on lead 6 - lh a p^ ^ 
bonding wire 3 after laying a semiconductor chip 1 using the ^leadframe ^ ^ . $ 

method as usual. Next, ^^^^^SS^oU semiconductor device, and 
made the configurat.on which shaves '7'"' ' a " c soldering nature at the time of performing 
is shown in drawing B. Then, .n order to improve the soldenng na, ^ ^ ih<j 

substrate mounting, it becomes like toMgJC b y g iving sheath ,n J P 6 jon of lhe ou , side 
portion which the external electrode 8 exposed. In h s way, '^he «xces s , e p ^ 
of the external derivation lead 7 of the semiconductor dex .« which was wjn be 

using metal mold etc., the semiconductor dev.ee of this example show n , • , 

Mnrf. Below, the cross section of drawing explains the 2nd creation jn«l»oa^^rJa>ang 
semiconductor chip 1 and connecting electrically like the 1 st creation method » becomes ^he 
configuration shown in drawing 3 A by performing a resin seal with the metal mold *h,ch m 
cavity——) only in the upper surface. Then, the semiconductor device of this .example 
showVin drawing Bis obtained like the 1 s, creation method by performing cu ng of the ^ ^ 
sheathing7il.in79 and the external derivation lead 7. Ahhough pretreatment called deburrmg 
by high-pressure B wa«er e.e. is needed before giving sheathing plating »de » the 

time of a resin seal etc. may have adhered to the portion which » going to gn e shea Pl»nn 
in the case of this creation method, the work of shaving off a stiff closure resin like the 1st 
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^thod is omissible. cxamo lc is shown in drawing 4 . Although not structurally 

50^] cross scc,,on o ^ J^'^ , he lhickncss of lhe oie pad 2 which lays a 
divided * NS ' 2 electrode 8 consists of very thin (about 1 0-30 micrometers) 
semiconductor ch.p. and ^^ nclwe of lhis example becomes possible ( makmg thin 
conductors, such as c0 PP"J°iL 5 of a semiconductor dev.ee compared with the 1 st example ). 
hundreds of micrometers h, ckn e s of sem j ^ ouisidc „ 

Moreover, since *e rear face o » q eas> . {q ^ ^ h ^ f;orn a 

direct or a metal part, there i also an 5 ^ ^ ^ ^ f ^ 

semiconductor deN !«; o ^4 SU , b nd ,r e a xample is briefly explained using the cross section of tog 
semiconductor device of this -nfl exan p memioned above Lam.nate th.n conductors, 

5 . Although a le.dfir.mj ms u d the 1st ^ ^ ^ ^ openc(j panial)> . as ^ 
such as copper foil, on the films 10 sue P > derivation lead 6, and the external 

in drawing 5 A by this examp e and a ^ - , or chi , is laid in the with • - film 10 like- 
wiring 1 1 are formed this conductor a scm. h ^ ^ ^ 
the above-mentioned^ 

plating 9 are given, it will become ne sirucu structure of this 

furthermore if a film 10 »« ohated g.v * . ^ Qn ^ ^ of , he 

example as shown in g^fJ^S g00 d to make thin beforehand external wiring 1 1 

in fhe plan of d^S D so that a portion with an 

excessive conductor may < =«« »^~ u ^j $ shovvn in nrawing 6 . In the 3rd example. ,1 has the 
[0012] The cross ^^^^^^^n^c^vclor chip 1. Although 
films 10. such as a polyimide, under the o.e p ' f j, since only lhe part of the 

there are not an example mentioned abound changmg V«* , ^ ^ ^ rf ^ 

thickness of the external electrode 8 has a film 10 man gn p J mounli jn lhe case 

external electrode 8 used as • P^,^^*^^? "^2, of the flux after substrate 
of this example, there is an ^ VM ^^*«^ e X^eeied with the rear face of a 
mounting. Moreover «nce « n I^J^ js also imitation or an 

polyimide which the hole ST 

int S B when a — ^ • 
this conductor was attached like the above-mentioned method i '™Vorf he semTconduclor 
resin seal and sheathing plating 9 are given to f vrti ^^^^^^^^StSS^mp\t 
device circumference is exfoliated giving heating etc tt will become the structure « P 
as shown in drawing? C. In addition, it is good to make th.n beforehand external v. nng 1 i oi 
Outside of thelxWaT electrode 8 like the 2nd example, so that ,t may be easy to cut in case a film 

loot^lLr,, as the 4th and 5th examples, as a cross section is show, £ fengj ins 
created more easily than the example which has also mentioned above h stru ^« has 
arranged the external electrode 8 doubly. In the case of the structure : of this example, although 
size of a semiconductor device becomes somewhat large from the ^'*! nmX »^™$*- m1l 
since the interval of external electrode 8 comrades is made widely there »» ,ng 
hard to generate the bridge (in.er-elcctrode short-circuit) by the solder at the time of substrate 

[0014] Moreover, it sets in the 3rd example shown in the cross section of drawing .6 , as the 6 ih 
example. Since the field which minded the rear-face section of a sem.conductor chip 1 or res n 
material other than sealing agen. 5 by removing the film 1 0 in the center section of the completed 
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ico „duc,o, device « shown in a ~^~J^ttXSi efTec. a. .he 

of .he u,ve„,,on, Since ,he rear face 
ESi?*««d. of a c,o; e v e^ chip can be offered. so .ha, 

£ ^^Zt^'Zc^ secnicondoe.., device of rhe rh.cUness around 
clearly from * •» • J aboul lhickness . 


: b r&-T.= 1S o ahou. 
[Translaiion done.] 
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• NOTICES * 

^document has been translated by confer. So the translation may not reflect the original 

P^hows the word which can not be translated. 
\jn the drawings, any words are not translated. 
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(2) 

1 

t&fc¥*S#£» * »0>ftffl«ffi £ft * Jl t 

BanoBBWBfctfL-c. *mftmm<Dnm\zmmL io 

«ik*B*«S!¥*#i£B. 
[£9J<oi¥i8fcira] 

[0 0 0 1] 
[0 0 0 2] 

ft*> ^ffi*g$l¥^»SB«0 1 0 tC 

*©-«<D»BIST^-rj:3i;:, &B («*tf* 4 2* 
Ni/Pe*4T, ftliO. 1-0. 3mm) TT^fc 
U ~ F 7 l^-AO^ ^ y F 2 * ^ 1 

u hi oAic^-r^^jc, 3}<>x^>^9-r^3ic«fc 
d u - f 6 &«&nM>arr**. v>i*h 
i obh^-t^k, rt>74tmtnz&mnm\z* 
oT*»rt«»ffly-F6c«»ttir»*r-5. *u 

T, i n 5 * ^iBA: 5 T»Jt Ifc 30 

tt. »«»lfly-F7*J:tf»««i8*WHO»«K: 

[0 0 0 3] *LT, 01 1 AlCfflffiBT^T<fc5ll* 
S«l 2(D^^->JC¥BB^~XM 3S. fe*»l2B 

1 1 b «t q is. s«e 1 2 kbbb 1 4 lt 

**. dniCjKB«Ba¥«M«B«{W«^LTtt 
£CD3fcl2£, HI 1 A<Z>£5l;:¥EB^-XF 

0»»L¥ffi#tt-r*. -Jk HI lB<D<fc?lwfc«iJ 

[0 0 0 4] LfrLU&*>* fflftLlt&ffi&&M*mit 
Bfitt. HI OA, BK^T#Jk#5<0*«K*l>T, 

^ u - f 7 «j:wwu 8 &ft tf an: 

OJl\z£Q. HI 2A<D«ftHfc*-r««l;i. 

B^»ih» 5 <D&m \zx?znt&nm s oTmamzjj 
«»i*i^on«*my-F7*±0f»«««8OB 


««¥5-l 2 9473 

2 

B, «Btt*B*B*«T*tt<«:-5. 
BBT#fc<fc*£V* , 3BB*«»£l'fc. 
[0 0 0 5] -tCT, ^©«Bft*BT*fc», HI 3 
ir^L/t^W^ 3 - 3 3 5 4^&lCW7F5nT^*¥ 
»#BB<0«fc5K:. ft»«S8&ftlktt5<0lKB£H- 
BT. *^BBi:atffJc3»mLfc»«3&ta*$nT^ 

[0 0 0 6] 

**»#BB'br**>£^/hfflfl:, want 
KB*sn. BfiT«»±#«)*^3^rt«iw»«$n 

fc* B*t>l. OmmP^TOSHfi^l^fflftS 

BtCfc^T, 9H»CDH1 3IC^»W¥3-3 3 54^ 
&BiCE«3nT^*J;3fcJW*Ttt. 

*\ BSfeBCfcoTLMfct^BBtfBftLfc, .51 

BjfcT*B«*«*ft#&. U*tK 44Mk *$!fc*J 
Ba:BBffjLBBIIia¥Bi»BB«flB a r«c^«B 

[0 0 0 7] 

y F3WBI-¥Bte»*y-F7U-i4*B^, *B*^ 

Jc»3K*n*rt«»Uy-FOBB&- *B#Bfi©^ 
*fcO«B»ftMUi»^«»mB£: Lfc. 
[0 0 0 8] 

[fWfl] Lfc#oTC10»W©BB»±aB»Bfi¥B 
#BBtt« rt««ffly-Ft^/ty F*«H-¥Bte:* 

*y-F7U-AftBi». *mttv?±tf>?4>!f 

ffl»J- FoBffi**i»#BB^«tO«a»»««» 

B^9^flD**S&BlflqU*«S«T^<t > «21 

[0 00 9] 

[Bftfl] KT, CC!)Bno3feBHOttBit±BBSftB 
ffl*»#BB*BBtt^CB14T*. BICBIOB 
M«<D»rffiH^^r. *r, EB1AI1 ^5 0. 1- 
0. 3mm<oy«-F7P-AO^-fAy F2ll#»#^ 

ttftrtBBffly-Fet**^^ >^!7-fir3T«« 
Wlc»tt$-frT, *©±B*BB«±bfc*Bta^T 
v^. BlBtt. B«(l*»*^y^l trtBBffly- 
F 6 t«r/'C>^4 -CBftWlCftB* **T^*«fc« 
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3 

T. #>7V>^7^3lC<fc**&Wfc«£<*:0A*> 

?>JP*fc?l<fc*fca£>, «HB»Jt^O*-r H (Site) 
[0 0 10] 35 1 CDSIJfiW<0¥*»*ilCD^«*tt*H 

* an**©**** 1 y^it towmtn u - h 

^BB^^on^>y + 9^«-rc^:lrJ:OE3 2COJ:5 

c<d«, »i0f&s#*£H«K. n*^y*9**» 

»It«lt^0A*'J*<tf^^y^9$l|^^tL, 

[0 0 11] H4lCSB2 0*««<D»rffiB^-r. 

ft9ctt»i©*«3«te^e**>6ft^*t, 

#il*fc£<D#*K:*^ (»1 0-3 0 am) *#T* 

m&&m <om* £ & w a m <& m < r * n t pj« t 

«a<L*TV>£V>5«j«fc**. C<&»2 0>£Jg«<&¥ 
##*lt©fftfc#B*H 5 <DBr®0££] »T1MKIJ»! 

©■n&tfU-f 5 KftS©7-r ;wai ocffffift&'aft 

6*cfctfft«E*l ltML CCDiWM^fc?*^ 

Aioic, M&(»xmtmmz¥m&?v-fizKmL 


(3) ^H?5- 1 2 94 7 3 

ln»&££BLfc*«&7-f»Al 0£*Mrr*fcB5C 
IC^-TJi^tt^lfcffKDWjBttt*. *«BM£ 

[0012] Ksizm^ofatmommm^mr. $3 
Ttc#u< 5 HttM7^Mi o£*rr*. 

8 CD* 

B©**lC*tU ^««*8<Oi»$<D»«W3S^i:C^ 
\ZV^)VJx\ 0 JS*S»0)77y^XO 

*&z*mfr : ?v7i<Dmmtn5aLmz&&istizm 

LTtt#rLt>#K<hraiH&fc^ »30*«WCD#i» 
#SB©ff****H7 0»rBBH*ffl^T«*irK9!"f 
-5. »3<&*1M!TBU B7AK*?J:3ftB4}ttKft 
©B^fc#'M5 Kfc£<D:7-f ;WA 1 0fc*i«fc£cD* 

6*m«E«ll«**U :<D»#^&7-f 

;paiok, mm<Dyj&£.mmz*mi*9>yzfi*nm 

*1&*£®7 B\z*omm*f*-rmm\zuz. $sic> 
30 mmtez*tevtz&$*m#mmmm<oy<<)vtxio* 
mmrz t®?c ic^tj: o tt&mtovm&tttz. 
»2o*js«tiBi«icn««S8^«io^a9E 

7-f JVA1 0 WKL^fV^ 

[0 0 13] 3 SIC, *4*J:tfJI50Wt»ltlT, 
0 8»C»r®H^^t-<fc^tC. n«E«ffi8$2«lcEfttt 

Wxa-h) &&&uz<\,*t^ j !>mjtkifi«>&. 

[0 0 14] »6CDH«Mi:L/TBI6 0K9HIC 

^Ufc»3 0*ll«CiJV^ ^«Lfc***KBO«f 
*WC**7-f 0&»3cr5Ci:«CJ:0, B9t: 

5^ [0015] 
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[01] CO£E#mitf>^flC>0rffi0. 

[02] mi <Dmnm<D*mwmw<D& i ofm;*** 

[04] ^(O%^CO^2(7)^i6WCO»rM0. 
[0 6] CO8E<om3(D*tett0&rffi0. 

[0 7] m2<D%mm<D*mK*u<»Ktt8i*$mr 

[08] Cl(D^^CD^4i5<fct;m5(D^JIWO»f®0 
[0 9] CO^^6O|5i6WcDE5r®0. 
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[010] «5fe«CD«ffi^^fi¥«^^ll^»rffi0- 

[011] &*m<D&m*mm*mft&wz&&\z&m 
[012] «3fc«co^ffi*^¥»^S«^«wittjg 

-HO«»««**l/fc»WHT, ABASH. B\*¥- 
[01 3] fl»M0E)«ftlt9¥»«»«)IKnfBT* 

10 1 

2 y^yK 

3 #>x-f ^^-fir 

4 ny-f 

5 #lh# 

6 MflHUBU — H 

7 MWiU-H 
8 

9 

10 7*;W* 
a> 1 1 
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LEAD FRAME 


Inventor: 

Applicant: 

Filed: 


Tanigawa Takahiro, et al. 


Disclosed: 


Hitachi Ltd. 
Mar. 19, 1984 
Oct. 4, 1985 


PURPOSE: To improve the contacting property between a lead frame and a resin and to 
enhance the sealability and the reliability by stepwisely forming the side of the lead 
frame, and increasing the contacting surface with the resin. 

CONSTITUTION: Projections 8, 15 are formed on tabs 4, 13 of a lead frame, tab 
hanging lead 5 and the sides of leads 6, 14. The projection 8 is formed by a suitable 
method. The lead frame 12 is, for example, composed of 42-alloy. A semiconductor 
chip 9 is formed, for example, of silicon single crystal substrate, many circuit elements 
are formed in the chip by the know technique, and one circuit function is formed. A 
resin sealer 11 is formed, for example, of epoxy resin, and molded by a known transfer 
molding method. 


